Caspase-like activity in the seedlings of Pisum sativum eliminates weaker shoots during early vegetative development by induction of cell death.
Activation of aspartate-specific cysteine proteases (caspases) plays a crucial role in programmed cell death (PCD) in animals. Although to date caspases have not been identified in plants, caspase-like activity was described in tobacco during a hypersensitive response to pathogens and in Arabidopsis and tomato cell cultures during chemical-induced PCD. Caspase-like activity was also detected in the course of plant development during petal senescence and endosperm PCD. It is shown here that caspase-like proteases play a crucial role in the developmental cell death of secondary shoots of pea seedlings that emerge after removal of the epicotyl. Caspase-like activity was induced in senescing secondary shoots, but not in dominant growing shoots, in contrast to the papain-like cysteine protease activity that was stronger in the dominant shoot. Revitalization of the senescing shoot by cutting of the dominant shoot reduced the caspase-like activity. Injection of caspase or cysteine protease inhibitors into the remaining epicotyl tissue suppressed the death of the secondary shoots, producing seedlings with two equal shoots. These results suggest that shoot selection in pea seedlings is controlled by PCD, through the activation of caspase-like proteases.